ABSTRACT
INTRODUCTION
Global star-formation rate (SFR) has undergone a strong-cosmological evolution: it was larger than its present value by a factor _,, 10 at z _ 1, had a peak value -,_ 10-100 times the present one in the'redshift range z _ 1.5-3.5, and declined again at high z (Madau The X-ray emissionof a normal galaxy (i.e., one without an active nucleus) is dominated by the integrated emissionof the galaxy's X-ray binary population (seee.g.Fabbiano 1995) . In WG98 we discussedthe basic effectsof an evolving SFR on the evolution of Xray binary populations of gala'des,and so on that of the total X-ray emissionfrom normal galaxies. The X-ray luminosities Lx of normal galaxies should show significant evolution (up to a factor ---10, depending on the LMXB evolutionary timescale), even in the relatively nearby redshift range z .--0.5-1.0. In WG98 we also show that an evolving SFR can resolve the "birthrate problem" involving LMXB and their descendant "millisecond" radio pulsars (MRP, see Kulkarni & Narayan 1988; Lorimer 1995, L95) .
The SFR profile used in WG98--the only profile available at the time--was based on the optical/UV data alone. Over the past 3 years there has been considerable progress in our understanding of cosmic star-formation history.
In addition, very deep X-ray imaging with Chandra is beginning to detect normal galaxies in the redshift range z --_ 0. for more details).
We display evolution in terms of the redshift z, which is related to the cosmic time t by t9 = 13(z + 1) -a/2, where t9 is t in units of 109 yr, and a value of H0 = 50 km s -] Mpc -_ has been used. We consider the suite of current SFR models detailed in Table 1 to cover a plausible range, using the parameterization of B99a,b. Models of the "peak" class have the form )-'
while those of the "anvil" class have the form Table 1 ) and a Gaussian starburst at a high redshift zp, i.e., a component
This is based on the IRAS luminosity function, and is devised to account for the high-z data, particularly the submillimeter observations (B99a). For its parameters (see Table 1 ),
we have used the revised values given in B99b. In all models considered here, no galaxies e.xist for sufficiently large redshifts z > 10. Figures  1 and 2 show the evolution of HMXB and LMXB, as well as that of the total Xray binary population (weighting the two components to represent the total X-ray emission from the galaxy). The LMXB profile peaks at redshifts ---1-3 later than the HMXB profile, which is is a charcteristic signature of SFR evolution on the X-ray binary contents of galaxies (WG98). At low redshiffs (0 _ z _ 1), the galaxy's X-ray emission is dominated by LMXBs, and at high redshifts, by HMXBs. As a result, the total Lx-profile is strongly influenced at high redshifts by the SFR profile, as Figure  i shows. Figure  1 compares the Lx-evolution corresponding to the (Madau or peak-M) SFR profile and the evolutionary timescales we originally used in WG98, i.e., (a) TPSNB = 1.9
Gyr, 7-LMXB= 0.1 Gyr for the whole LMXB population, and" (b) TpSNB = 0.9 Gyr, "rLMXB = 0.5 Gyr for the short-period systems.
In Figure  2 , we display the Lx-evolution for a range of SFR profiles--Peak-M, Hierarchical, Anvil-10, and Gaussian, the evolutionary timescales being held fixed at 7"psNs = 1.9 Gyr, 7LMXB = 1.0 Gyr. Between them, the two figures thus explore the effects of (a) varying the evolutionary timescales for a fixed SFR profile, _r/z.
Peak-M, and (b) varying the profile for a fixed set of evolutionary timescales.
Bran01 estimate that the average X-ray luminosity of the bright spiral galaxies at az_ average redshift z ._ 0.5 used in their stacking analysis is about a factor of 3 higher than in the local Universe (z < 0.0i). This observed evolution,
Lx(O.5)/Lx(O.O)
comparedwith the results in Table 2 . The degreeof evolution from z = 0 to z = 0. Evolutionary factors from this and the previous figure are collected in Table 2 and described in the text. 
